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BULLETFNo 

OF  THE  SOCIETY   OF-.,AilTS: 


JANUARY,  1910 


Professor  I'Jionias  A.  Jugg'i^f'i  ,/-''•?  f'^  cJiargc  of  the 
Department  of  Geology  at  the  Institute  of  Technology^ 
..  ^r  on  *''  Jatanese  Volcanoes^" Hiintinorfon 

T    ^  Hall.    yVeanesaay    even /no-    /an  nary 

TaXUARV    I2TH  ,;         .    o       •    7      7  T^        T 

*^  I2th,  at  8  0  clock.      Dr.  Jaggar  spent 

part  ol  the  spring  of  1909  in  Japan  investigating  the  work 
of  the  government  earthquake  experts  and  visiting  several 
active  volcanoes.  Amoncr  these  last  was  a  remarkable 
mountain  named  Tarumai,  in  Yezo,  the  northern  island 
of  Japan,  which  had  broken  out  into  violent  eruption  just 
before  Dr.  Jaggar's  arrival.  He  was  able  to  visit  the 
crater  of  this  cone  in  the  midst  of  its  period  of  activity, 
and  brought  back  remarkable  photographs  of  a  wonderful 
lava  dome  which  rose  in  the  midst  of  the  crater. 

Professor  Charles  R.  Cross,  in  charge  of  the  Depart- 
ment of  Physics  at  the  Institute  of  Technology  ^  on  "  The 
...        ,r  Ex-beriniental  Evidence  for  jModern 

T  ^  /  lezvs  as  to  the  J\atiire  of  Electnc- 

ANUARV    2OTH  ,      '-    ■       jj       TDJ        '      7     T       *  o 

-^  ity,    rn  the  Physical  Eeeture  Kooni^ 

Xo.  22  Walker  Building,  corner  of  Boylston  and  Claren- 
don Streets,  Wednesday  evening,  January  26th.  at  8 
o'clock.  Professor  Cross  will  endeavor  to  explain  in  a 
general  and  non-technical  manner  the  character  of  the 
evidence  on  which  are  based  beliefs  now  held  as  to  the 
nature  of  electricitv.  The  lecture  will  be  fully  illustrated 
bv  experiments  showing  the  principal  phenomena  of  the 
electrical  discharge  in  vacuo  and  of  radio  activity. 


These  lectures,  which  form  part  of  the  educational  work 
of  the  Institute  of  Technology,  are  free.  Persons  in- 
terested in  the  aims  of  the  Societv  are  invited  to  join  it. 


THE      SOCIETY      OF      ARTS    OF     THE      MASSACHUSETTS 
INSTITUTE     OF     TECHNOLOGY 


The  Society  of  Arts  was  rstablished  as  a  department  of  the  Institute  by 
Prrsident   Ro(:crs  in    1861. 

It  is  esf^ecially  devotrd  to  the  general  dissemination  of  scientific  knowledge  and 
it  aims  to  awaken  and  maintain  an  interest  in  the  recent  advances  and  practical 
applications  of    the  sciences. 

Any  person  interested  in  the  aims  of  the  Society  is  eligible  to  membership. 

The  annual  dues  are  $3. 

EXECUTIVE    COMMITTEK 

RICHARD     C.    MACLAURIN.   PrcMdent   ot    the   In,t;tut<:. 

EDMUND   H    HEVVINS  C.  J    H    WOODBURY 

W.  S.  JOHNSON  W.  S.  LELAND 

W.  H.  WALKER  1    W.  LITCHFIELD 

I.   W.    LITCHFIELD.   Secretary.  M«5»acliu»ctt»  Institute  of  Technology.  Boston 


'iMiK  \\()M)i:i<i-"ri.  \()iA\\N()i:s  ()i-\i.\!\\\ 

Tho.'^e  wliu  were  lortiinale  enoiij^li  to  hear  Dr.  Jaggar's 
lecture  betbre  the  Society  hist  year  on  the  Messina  earth- 
quake will  be  much  interested  in  the  announcement  that 
he  is  to  address  the  next  meeting  ot'the  Society  of  Arts  on 
a  subject  which  he  has  given  particular  study — "Japanese 
\'olcanoes."  Dr.  Jaggar  spent  the  spring  and  early  sum- 
mer in  Hawaii  and  Japan,  making  special  investigations  in 
both  localities  and  also  examining  the  methods  and  instru- 
ments used  bv  the  Japanese  in  the  systematic  study  ol 
eartlujuakes.  Dr.  Jaggar  was  able  to  secure  some  beauti- 
ful pictures  of  these  volcanoes,  which  he  will  show. 


MODERN    CONCEPTIONS    OF    ELECTRICITY 

The  lecture  bv  Professor  Cross  on  December  26th  will 
give  an  opportunitv  to  our  non-prolessional  members,  who 
are  not  in  intimate  relations  with  the  recent  development  of 
the  theorv  of  electricity,  to  get  a  good  idea  of  the  evidence 
on  which  are  based  our  present  belief's  as  to  its  nature. 
Professor  Cross  is  a  teacher  of  rare  skill  and  clarity, 
and  this  lecture  will  clear  up  the  haxy  notions  that  some  of 
his  hearers  mav  have  uj-ton  the  subject. 

The  experiments  will  be  very  beautiful  ones,  and  will 
include  electrical  discharges  in  vacuo  and  the  principal 
phenomena  connected  with  radio  activity.  ^Phe  lecture 
will  be  held  in  the  phvsics  lecture  room.  No.  22  Walker 
liuilding,  as  it  will  be  muili  more  convenient  to  make  the 
experiments  there. 


NEW    MEMBERS    OF    THE    SOCIETY    OF    ARTS 

x\t  the  meeting  of  the  Society,  held  Monday,  December 
6th,  the  following  applicants  for  niembersliiji  were  pre- 
sented and  elected  : — 

Gakdinkr   E.  Thorp,  ^'j  Federal  Street,  Boston,  Mass. 

I.  M.  Learned,  674A  Tremont  Street,  Boston,  Mass. 

Robert  A.  Boit,  40  Kilby  Street,  Boston,  Mass. 

Thomas  M.  Cook,  187  Congress  Street,  Boston,  Mass. 

A.  \\  Phillips,  89  State  Street,  Boston,  Mass. 

John  Taylor  Arms,  Jr.,  3  Spruce  Street,  Boston,  Mass. 

H.  C.  Galla(;her,  ^5  Broad  Street.  Boston,  Mass. 

Edward  P.  Robinson,  So  Border  Street,  ?2ast  Boston,  Mass. 

William   II.  Hill,  50  Congress  Street,  Boston,  Mass. 

L.  L.  Cole,  32  Franklin  Street,  Boston,  Mass. 

Herbert  G.  Pratt.  88  Broad  Street,  Boston,  Mass. 

Charles  K.  Fox,  Haverhill,  Mass. 

J.  E.  Alden,  547  Centre  Street,  Newton.  Mass. 

Isaac  Sprague,  178  Devonshire  Street,  Boston,  Mass. 

Fred  W.  Lovell,  69  Mt.  \'ernon  Street,  North  Cambridge,  Mass. 

Gi  V  C  Emerson.  4  Brewer  Street.  Jamaica  Plain,  Mass. 

At  the  meeting  of  the  Society,  held  Thursday,  December 
i6th,  the  following  applicants  for  membership  were  pre- 
sented and  elected  : — 

Anthony  Musolino,  Wilmington,  Mass. 

John  L.  Barry,  179  South  Street,  Boston,  Mass. 

H.  Carlos  Wilson,  Lewis  Wharf,  Boston,  Mass. 

John  D.  Walker,  70  State  Street,  Boston,  Mass. 

N.  L.  Amster,  82  Devonshire  Street,  Boston,  Mass. 

Chester  P.  Dodge,  Beverlv,  Mass. 

Theodore  N.  \'ail.  125  Milk  Street,  Boston,  Mass. 


THE  SANITARY   DISPOSAL    OF   CITY  WASTES 

On  December  the  sixth,  Professor  William  T.  Sedg- 
wick, at  tlie  head  of  the  department  of  biology  of  the 
Massachnsetts  Institute  of  Technology,  delivered  an  ad- 
dress on  "The  Sanitary  Disposal  of  City  Wastes."' 

Professor  Sedgwick  said  in  part : 

Whether  we  do  or  do  not  adopt  the  point  of  view  of 
Herbert  Spencer  in  his  "  Social  Organism,"  there  is  no 
doubt  that  the  analogv  which  has  often  been  drawn  be- 
tween a  livin<£  or<£anism  and  a  modern  citv  is  as  useful  as 
it  is  striking.  Like  the  living  organism  the  city  has  a 
various  intake  consisting  in  the  case  of  the  city  in  air, 
water,  fuel,  foodstuffs,  immigrants,  and  raw  and  manu- 
factured articles  of  various  sorts.  And  on  the  other  side 
it  has  an  output  of  exhausted  or  w(jrn-out   materials,  such 


as  steam,  smoke,  gases,  sewage,  ashes,  garbage,  rubbish, 
dirt,  tin  cans,  empty  bottles,  scrap  iron,  mattresses,  dead 
bodies  and  many  other  tilings. 

But.  while  the  public  feels  nuich  interest  in  the 
intake,  and  is  more  or  less  solicitous  as  to  the  sources  of 
the  air  supplv,  meat  supj^ly,  water  supply,  milk  supply, 
fuel  supplv,  and  particularly  over  the  intake  of  manutac- 
tured  articles  from  foreign  countries,  it  t'eels  but  little-  in- 
terest in  its  wastes,  which  are  generally  not  welcomed 
but  thrust  aside  or  got  rid  of  as  quickly  and  as  cheaply  as 
possible.  This  from  the  sanitary  point  of  view  is  unfortu- 
nate, though   it  is  perhaps  not  to  be  wondered  at,  tor  the 

preparation  of  a  meal 
is  <renerallv  more  in- 
terestin<{  than  the  clear- 
ing  away  and  washing 
up  of  the  dishes,  house 
buildini*;  than  house 
clearing,  the  loaded 
c  a  r  t  r  i  d  ije  than  the 
spent  bullet.  The  rea- 
son underlying  this 
difference  in  the  jnib- 
lic  regard,  lies  in  the 
tact  that  in  the  intake 
we  have  the  promise 
and  the  potency  of  lite, 
in  the  output  the  im- 
potence and  the  pov- 
'~'  ert\'  of  exhaustion,  the 
e\idences  of  deca\-  and 
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of  a  modern  city  con- 
sists of  bad  air,  that  is  to  say.  air  which  has  had  more  or 
less  of  its  oxvgen  taken  out  b\  the  lire  or  lurnace  through 
which  it  has  i")assed  and  b\-  the  lungs  of  the  ju-ople,  and  to 
which  have  been  added  the  gases  of  combustion,  the  soot, 
the  smells,  and  the  smoke  of  a  modern  city.  If  Lord  Kel- 
vin ever  said,  as  he  is  reported  to  have  done,  that  we  are 
in  more  danger  of  e.xhausting  our  o.w  gen  supply  than  our 
coal  supplv,  his  statement  is  open  to  serious  question,  tor 
unlike  our  coal  supply  our  oxygen  supply  is  constantly  re- 
plenished through  tlie  agency  of  green  plants,  which  in  the 
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daytime,  especially  in  summer,  are  pouring  into  the  atmos- 
phere vast  quantities  ot'  oxygen  and  removing  from  it 
corresponding  quantities  of  carbonic  acid. 

The  multiplication  ot'  chimnevs  and  the  increasintr  use 
of  soft  coal  are  making  it  desirable  tliat  more  attention  than 
has  yet  been  shown  be  given  to  the  question  of  the  dis- 
posal of  these  wastes.  The  problem  is  a  ditlicult  one,  but 
appears  to  have  been  sohed  with  nuicli  success  in  New 
York  City  by  a  strict  enforcement  of  laws  forbidding 
smoke  production.  Conditions  in  Boston,  although  greatlv 
improved  since  the  enforcement  of  similar  laws  was  placed 
under  the  Board  of  Health,  still  lea\e  much  to  be  desired. 

Next  in  importance  to  the  output  of  bad  air  is  the  output 
of  dirty  water  or  sewage  which  if  not  purified  is  liable  to 
produce  serious  nuisances  of  one 
sort  or  another.  Boston  is  fortunate 
in  being  provided  with  excellent 
seweraixe  svstems,  althou^rh  the 
present  method  of  disposal  of  the 
sewage  in  the  harbor  is  objection- 
able for  the  reason  that  the  harbor 
ought  to  be  regarded  as  one  of  the 
most  precious  possessions  of  the 
greater  Boston,  not  onlv  for  its 
commerce,  but  also  as  a  summer 
playground  for  the  millions  of  peo- 
ple who  li\e  upon  its  borders  or 
from  the  interior  are  turning  toward 
the  coast  for  rest  and  refreshment  in 
the  summer  time.  Sooner  or  later 
the  pouring  of  unpuritied  sewage 
into  the  harbor  ought  to  cease,  to 
the  end  that  tlie  harbor  and  its 
shores  mav  remain  what  thev  are 
to-da\',  one  of  the  most  precious 
sanitarv    assets    of    the    cit\',    the    state    and    the    nation. 

The  disposal  of  ashes,  garbage,  paper  and  rubbish  is  at 
present  in  the  United  States  in  an  unsatisfactory  condition, 
and  there  is  some  reason  to  believe  that  the  principle  of 
separation  of  these  w^astes  into  three  groups, — ashes,  gar- 
bage and  combustible  wastes, — introduced  largely  under 
the  influence  of  the  late  Colonel  Waring,  has  not  proved 
to  be  all  that  was  hoped,  and  mav  even  have  been  a  mis- 
take.     It  is  true  that  some  flnancial   return  can  l)e  got  by 
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Coiiiparativc  weights  and  costs 
of  refuse  collection  and  disposal 
for  ten  years  in  the  City  of  Hoston. 


llie  "reduction,'  so-called,  of  garbii^f,  because  of  the 
jrrease  which  is  recovered  in  the  process,  while  the  papers, 
wooden  boxes  and  the  like,  under  the  lorni  of  combustible 
refuse,  mav  yield  some  return  if  properly  dealt  with.  At 
the  same  time  the  separate  disposal  of  ashes,  t^arba^e  and 
paper  has  in  practice  led  to  objectionable  sanitary  condi- 
tions, for  the  reason  that  the  separation  system  breaks 
down  at  the  very  start,  namely,  with  the  householder,  who 
rarelv  '•  sejiarates  "  these  thin<rs  in  more  than  the  roughest 
fashion.  The  ^arba<^e  may,  in  the  separation  system,  be 
kept  fairlv  free  from  paper,  rubbish  and  ashes,  but  the  ashes 

as  a  rule  contain 
more  or  less  gar- 
bage a  n  d  paper, 
and  the  combusti- 
ble wastes  more  or 
less  ashes  and  iJjar- 
bat^e.  It,  as  is  the 
case  in  Boston, 
such  '"ashes"  are 
emptied  on  inland 
dumps  or  into  the 
sea,  then  the  sani- 
tarv  objection  be- 
comes s  e  r  i  o  u  s , 
because  in  the  lor- 
mer  case  the  dumj^s 
are  not  onlv  un- 
sightlv,  but  dusty 
o  r  d  i  rt  \' ,  a  n  d 
readilv  become 
breeding  places  for 
Hies,  while  the  papers  mingleil  with  the  ashes  are  olten  set 
on  Hre,  causin<r  disa<jreeable  odors,  as  well  as  th-e  danj^ers 
to  the  surrounding  neighborhoods.  Worst  of  all,  rag 
pickers,  coal  gatherers,  and  others  picking  over  the  dumps, 
must  of  necessitv  come  in  contact  with  more  or  less  infec- 
tious material,  which  they  may  take  with  them  to  their 
homes,  forming  there  fresh  foci  of  disease.  The  dump- 
ing of  ashes  at  sea  leads  likewise  to  objectionable  condi- 
tions on  the  beaches  in  the  neighborhood,  because  "  ashes," 
so-called,  being  in  tact  made  up  to  some  extent  of  i")a}u*rs, 
and  sometimes  of  mattresses  and  the  like,  together  with 
more  or  less  garbage,  contain  lloating  materials,  which 
readih'  create  a  nuisance. 


Promt   imtliud   of  duiiipiiiL'     '  :i>ln->  "   :it   sc:i. 


(Fig.  4) 

A  typiail  "Dump"  in  the   Hack   B;iy  region.      Theoretically  only  "ashes" 
are  emptied  here. 

In  view  of  these  difficulties,  some  municipalities  are 
turning  toward  incineration,  which  is  a  costlv  but,  from  the 
sanitary  point  of  view,  highlv  satisfactory  process,  in  which 
separation  is  not  aimed  at,  but  evervthing, — ashes,  garbage 
and  combustible  waste  alik^. — is  put  through  a  furnace 
and  burned. 

Fiitv  vears  ago,  whenever  a  stranger  visited  an  Ameri- 
can citv  and  was  shown  about,  he  was  taken,  not  to 
parks,  but  to  the  cemeteries,  for  the  reason  that  there  were 
no  parks,  cemeteries  serving  in  their  stead.  And  if  the 
present  pre-emption  of  land  for  cemeterv  purposes  continues 
and  increases,  this  custom  mav  come  in  again,  because 
vast  areas  are  now  being  given  up  in  the  vicinitv  of  modern 
cities  to  earth-burial  of  the  dead.  Over  against  this  plan 
stands  that  of  cremation,  which,  from  the  sanitarv  point  of 
view,  is  the  onlv  suitable  method  of  disposal  of  the  dead. 
Earth  burial,  although  not  necessarily  dangerous  to  the  liv- 
ing, is,  to  sav  the  least,  disagreeable  to  contemplate,  while 
the  speedv  return  of  the  body  to  the  earth  by  hre — dust 
to  dust  and  ashes  to  ashes — commends  itself  to  every 
sanitarian. 


The  new  Sewnfje  Experiment  Station  of  the  Massachusetts  Institute  of 
Technology  at  Old  Harbor  Toint.  Three  experimental  filters  and  two  types 
of  **  Distributors  "  are  seen  in  actual  operation. 

Miicli  still  remains  to  be  done  in  the  way  ot"  caretul 
investit^ation  and  improved  administration  ot  methods  ot 
ret  use  disposal.  It  is,  tor  example,  not  yet  entirely  clear 
whether,  all  things  considered,  the  incineration  of  ashes, 
<»-arba<re  and  combustible  wastes  is  the  most  desirable 
method  in  America,  as  it  appears  to  be  ni  England  and  m 
some  other  places.  It  may  even  turn  out  that  clean  ashes 
ma\-  well  be  disposed  ot'  at  sea  atter  thorough  screening  to 
remove  etlectually  intrusive  materials  whicli  do  not  belong 
there,  reserving  incineration  for  the  combustible  wastes  and 
garbage,  or  possibly  tbr  so  much  ot'  the  garbage  as  can 
readily  be  "  separated."  For  the  study  ot"  sewage  disposal, 
experiment  stations  have  been  established  in  many  places, 
after  the  excellent  example  ot'  the  State  Board  of  Health 
of  Massachusetts,  which,  over  twenty  years  ago,  was 
tar-sighted  enough  to  establish  on  the  banks  of  tlie  Merri- 
mac  River  the  now  t'amous  Lawrence  Experiment  Station. 
And  if  more  scientitic  and  technical  schools  should  tollow 
the  example  of  the  Massachusetts  Institute  of  Technology, 


which,  after  tive  years  of  fruitful  experimentation  at  a 
special  Laboratory  and  Sewage  Station  on  Albany  Street, 
has  recently  opened  a  new  and  improved  plant  at  Old 
Harbor  Point,  in  Dorchester,  for  studies  and  demonstra- 
tions of  methods  of  sewage  disposal,  even  more  rapid 
progress  might  be  made  in  the  future.  It  is  also  highh' 
desirable  that  our  experiment  stations  be  no  longer  limited 
to  work  upon  sewage,  but  furnished  with  facilities  for  ex- 
perimentation upon  the  sanitary  and  economic  aspects  of 
the  disposal  of  ashes,  garbage  and  combustible  refuse,  as 
well  as  upon  the  gaseous  wastes  of  cities,  such  as  smoke, 
soot,  and  the  odor-bearing  gases  from  rendering  plants  and 
the  like. 

For  two  valuable  diagrams  (Figs,  i  and  2),  gi\ing 
interesting  data  concerning  methods,  quantities  and  costs 
in  certain  aspects  of  the  refuse  disposal  problem  in  Boston, 
the  writer  is  indebted  to  Guy  C.  Emerson,  Esq.,  C.  E. 
(M.  I.  T.,  1889),  Superintendent  of  Streets,  City  of 
Boston. 


THE  MOON  AS  A  LIVING  PLANET 

On  Wednesday,  December  i6th.  Professor  William  II. 
Pickering,  of  Harvard  College  Observatory,  addressed 
the  Societv  on  "  The  Moon  as  a  Living  Planet."  He 
stated  that  the  Moon  had  been  called  the  satellite  of  the 
Earth,  but  more  strictly  speaking,  it  was  its  twin  planet. 
Both  the  Earth  and  Moon  really  revolve  about  the  vSun 
and  mutuallv  disturb  one  another's 
orbits.  An  observer  on  Venus, 
when  it  was  between  the  Earth 
and  the  Sun,  would  see  the  Earth 
about  two  or  three  times  as  bright 
as  Venus  appears  to  us.  The 
Moon  would  be  as  bright  as  Jupiter, 
and  the  two  bodies  would  never  be 
farther  apart  than  the  horns  of  the 
Moon  as  seen  from  our  Earth.  The 
Moon  has  sometimes  been  described 
as  a  place  where  nothing  ever  hap- 
pens, but  the  lecturer  was  inclined 
to  think  that  if  the  person  responsible  for  this  statement 
should  be  on  the  Moon  for  awhile,  he  would  lind  that  a 
great  deal  does  happen  there. 


(Fiff.   I) 
The  Full   Moon. 


Our  satellite  is  about  one  quarter  of  a  million  miles 
from  the  Earth,  and  two  thousand  miles  in  diameter.  The 
lunar  dav  is  fiiteen  terrestrial  davs  lon<x,  and  the  lunar 
nitjht  the  same  leiiiith.  The  lunar  da\-  is  its  summer  and 
the  night  is  its  winter.  Students  lia\e  \aried  in  their  con- 
clusions as  to  the  temperature  of  the  Moon,  some  beliex- 
in<^  that  it  was  hotter  than  hoiliuir  water  and  some  that  il 
is  colcWr  than  freezing  mercurw  The  best  results  ha\e 
been  obtained  by  l*rofessor  Lanj^lev,  and  later  by  Profes- 
sor \'ery,  who  has  stated  that  at  midday  on  the  Moon  the 
temperature  cannot  fall  ver\'  far  below  the  boilinc^  point  of 
water,  and  at  midniirhl  il  nuist  be  \  er\-  near  to  the  absolute 

zero.  It  is  prob- 
able that  the  tem- 
peratiu'e  in  t  h  e 
middle  of  the  day 
is  in  the  vicinit\' 
of  150  or  160  de- 
grees. Neverthe- 
less tliat  fact  would 
not  prexent  the  ex- 
istence of  life  on 
the  surface  of  the 
T  Moon.  In  the  hot 
i}  geysers  of  the  Yel- 
lowstone Park  we 
fnid  a  I'orm  of  vet£- 
[  etation  called  algjt, 
which  can  exist  in 
a  temperature  of 
nearly  Joo  degrees, 
if  1  li  at  fo  r  ni  of 
vegetable  life  can  exist  under  such  conditions,  it  seems 
probable  that  other  forms  of  life  can  exist  in  as  high  a 
degree  of  temjierature,  as  is  found  on  the  Moon.  As  far 
as  extreme  cold  is  concernetl  it  has  been  found  that  after 
perfectly  dry  grain  has  been  exposed  to  the  temperature 
of  liquid   air  the   germinating  cpiality  is   not  impaired. 

An  erroneous  belief  generalh'  exists  of  the  ]"»ower  o\ 
large  telescopes,  l^he  most  important  thing  is  to  ha\e  a 
suitable  climate,  and  in  such  a  climate  the  most  powerful 
telescopes  might  bring  the  Moon  up  so  that  we  could  see 
it  as  clearly  as  with  the  naked  eve  at  a  distance  of  500 
miles.      It   is   doubtful,  iiowexer,  if  anxone   has    e\"er  seen 


(Fig.  2) 

Same  region  under   low  and    liigli  .Sun,  sliow  ing 
briglil  .streaks  in  second  view. 


the  Moon  under  such  favorable  conditions.  lie  stated  that 
a  white  object  live  or  six  hundred  feet  in  diameter  on  a 
black  ground  would  just  be  visible  on  the  face  of  the 
Moon.      Xo  moving  object  has  ever  been  seen  there. 

The  surface  gravity  of  the  Moon  is  one  sixth  that  of 
the  earth  :  that  is  to  say,  a  man  weighing  i8o  pounds  here 
would  weigh  30  pounds  there.  One  would  have  little 
ditiicultv  in  jumping  over  a  small  house.  The  main  im- 
portance of  this  ratio,  however,  is  that  on  the  surface 
gravity  depends  the  amount  of  atmosphere.  The  atmos- 
phere'of  the  Moon  probably  does  not  exceed  in  density 
one  ten-thous- 
andth that  of  the 
earth,  although 
we  cannot  be  cer- 
tain that  it  is  so 
small. 

There  is  one 
reason  for  believ- 
ing that  the  Moon 
mav  have  a  widely 
distributed  atmos- 
p  h  e  r  e  .  W  h  e  n 
Jupiter  is  being 
occulted  by  the 
Moon,  we  find  a 
black  band  cross- 
ing the  surface  of 
the  planet,  tan- 
gent to  the  sides 
of  the  Moon,  and 
that  black  band  seems  to  be  due  to  the  absorption  of 
the  light  of  the  planet.  It  seems  as  though  this  absorption 
was  due  to  the  atmosphere  of  the  Moon.  Now  any  atmos- 
phere belonging  to  the  Moon  must  be  made  up  of  gases, 
which  are  being  constantly  given  out  by  its  volcanoes.  In 
the  case  of  the  earth  the  two  most  prominent  gases, 
which  escape  trom  volcanoes,  are  water  vapor  and  car- 
bonic acid.  The  amount  of  carbonic  acid  in  a  cubic  loot 
of  the  Moon's  atmosphere  may  be  nearly  as  great  as  in 
that  of  the  Earth.  This  is  the  most  important  gas  for  veg- 
etation, so  it  is  possible  that  the  Moon's  atmosphere  may 
not  be  much  inferior  to  the  Earth's  as  a  supporter  of  vege- 
table life.      The  water  vapor  would  l^e  retained  but  a  short 


Same  region   under    low  and    liigli    Sun,  showing 
changes  in  certain  craters  and  none   in  others. 


time  on  the  surface  of  the  Moon.  Tliis  does  not  interfere 
with  its  retention  in  the  liciuid  form  lieneath  tlie  surface  hv 
capiUarv  attraction.  It  is  ratlu-r  noticeable  tlial  the  while 
regions,  wliich  ma\  be  (hie  to  frost  or  ice,  and  also  the 
dark  spots  of  variable  densilx',  places  due  probabh'  to  vej(- 
etation,  are  alwavs  found  closel\-  surroundin<r  \olcanic 
craters. 

Professor  Pickering  threw  a  nunibi'r  of  pictures  of  the 
Moon  on  the  screen  to  show  its  peculiar  craters.  He  also 
showed  |">ictures  of  terrestrial  volcanoes  in  order  to  show 
the  analoiiv  between  their  forms  and  those  on  the  Moon. 
Referring  to  the  theory  which  has  occasionally  been 
advanced  that  these  crater-like  formations  are  caused  by 
the  impact  of  meteors  of  enormous  size,  the  lecturer  stated 

that  aliout  lilt\'  \ears  ago, 
Proctor,  and  since  him, 
(jilbert  and  others,  have 
advanced  this  theory. 
Professor  Pickerint^  sent 
out  to  an  enthusiastic  ex- 
perimenter a  photograph 
of  a  i^orlion  of  the  Moon's 
surface,  and  asked  that 
something  similar  be  re- 
produced bv  impact,  with 
the  stij")idation  that  tlie 
small  craters  be  made  to 
impinge  on  the  large  ones 
as  thev  do  on  the  Moon. 
Large  balls  of  clav  were 
thrown  against  a  plastic 
cla\'  surface,  and  a  pho- 
toirraph  of  the  resultinix 
formation  was  shown  on  the  screen.  This  result  produced 
an  appearance  similar  to  that  which  would  occur  were 
large  meteors  hurled  at  the  Moon,  bi;l  ihe  fact  that  in  only 
one  or  two  instances  do  large  craters  inijiinge  upon  the 
smaller  ones,  in  the  case  of  the  Moon,  jiroves  that  the 
lunar  craters  were  not  formed  in  that  wav.  They  were 
formed  bv  volcanic   agencies   like  those  of  the  earth. 

n^he  lecturer  then  showed  formations  produced  in  cool- 
iuii"  slair*  showiiiiT  on  a  small  scale  how  volcanoes  were 
produced.  In  the  ni'xt  slide  the  crater  Txcho  was  shown. 
The   lecturer  called  attention   to  the  fact   thai  in  the  grouji 


(FiK.4) 
Tlieopliiliis,  showing;  ^^raiul  (•(.•ntral   |n-:ik. 


of  craters  T\xho  was  not  as  conspicuous  as  many  of  the 
others.     In    the   next  view,   which  showed   several    other 
craters,  Tycho  was  very  conspicuous,  and  white  streaks 
were  noticeable  extending  out  from  it  in  all  directions  for 
hundreds  of  miles.     The  interior  of  Tvcho  was  shown  to 
be  very  much  whiter  than  the  white  streaks,  and  was  sur- 
rounded by  a  dark  ring  whicli  mav  be  due  to  vegetation. 
In   a  picture  of  Copernicus    there   were    fainter  streaks 
which     were     more     curved. 
Tycho's    streaks    were    white, 
these  were  vellow.     Professor 
Pickering    stated     that     there 
were  various    explanations    of 
the    streaks    but    he    was    in- 
clined to  believe  that  the  inner 
white    areas   were    caused   by 
s  n  o  w  ,    although     the    outer 
streaks   could    not    be    so    ex- 
plained.      One   explanation 
given    for  the  streaks    is    that 
thev  mav  be  due  to  pumice, — 
little   balls    of    white    material 
lying  on   a  gray  ground.      As 
there  is  practically  no  atmos- 
phere, the  shadows   would  be 
absolutely  black  when  the  sun 
is  low,  the  combined  white  and 
black  giving  a    gray   appear 
ance.     When   the  Sun    rises 
there  the  shadows  would  dis- 
appear,   and   the    area  would, 
therefore,  appear  white.     The 
best   explanation,   howev(M-,   is 
til  at    these  streaks    are   due   to 
vegetation.     We   have  on   the 
Earth  a  white  lichen   attached  (I'y-s) 

to    mil-   l-firlc^      \vlli(^]-l    i<i    flip    tlr^f  Plato,   showing  (■Jiang:cs  in  cratcrk-ts 

LO   OLll    lOCKS,    WinCIl    IS    me    nisi         within  its  walls.      The  numerals  indi- 

form       of      Vetretable       life      that         cate  the  relative  brilliancy  of    the  era. 
o  ^  terlets, 

occurs    in     volcanic     regions. 

Photographs  have  been  taken  of  the  Moon,  by  Professor 
Wood,    with  the  extreme   ultra  violet   light,  and   he   tinds 
that  there  are  certain  small   areas  which   are  black  in  the 
violet  light  which  come  out  white  in  ordinary  light. 
A    view    of    Theophilus  sliowed    that  the    central   peak 


instead  of  being  conical  as  in  leneslrial  craters,  was  deeply 
gullied  (Fig.  4).  In  Copernicus  this  grooving  was  so 
deep  that  the  central  mountain  is  split  up  into  three  sep- 
arate peaks.  There  are  signs  of  rivers  on  the  Moon  but 
thev  differ  from  terrestrial  rivers  in  tlial  the  apparent 
mouth  is  higher  than  the  source.  The  water  escapes  in 
large  quantities  from  the  crater  and  as  it  crosses  the  surface 
of  tlie  moon  gradually  dries  up  and  disappears.  A  picture 
of  tlie  crater  Plato'  was  shown,  wliich  was  interesting 
because  it  seems  to  give  good  evidence  that  it  is  now  in  a 
state  ot* volcanic  activity.      Diderent  maps  show  something 

like  forty  or  liity  cra- 
terlets  in  Plato  which 
are  scattered  all  o\er 
1  ts  surtace.  T  h  e 
white  regions  were 
said  to  be  \ariable, 
drifting  about  more 
or  less.  One  view 
showed  three  draw- 
incrs  of  Plato  taken 
in  1870,  1881  and 
i8c)2.  Each  draw- 
ing showed  the  ten 
m  o  s  t  conspicuous 
craterlets  at  these 
dates.  In  all  cases 
it  was  seen  that  the 
central  craterlet  was 
t  h  e  most  conspic- 
uous. Besides  the 
central  c  r  at  e  r  1  e  t 
t  h  e  r  e  w  e  r  e  on]\- 
three  others  that  showed  in  all  three  drawin(irs.  Professi)r 
Pickerin(r  stated  that  later  drawini^s  had  been  made  but  he 
had  not  \'et  had  opportunitv  to  work  them  up  satisfactorih". 
These  later  drawings  show  great  changes  in  appearance  of 
this  crater  since  the  1892  drawing  was  made  (hig.  5  )• 

Another  ]")icture  showed  shjulows  stretcliing  across  the 
door  of  the  crater,  the  picture  being  drawn  w  hen  the  Sun 
was  setting  upon  it.  'i'he  sti'iking  featui'e  of  this  j^icture 
was  a  larixe  iiill  w  here  thirt\'  vears  airo  notliini£  but  a  le\el 
plain  was  seen.  It  now  looks  like  a  bank  of  sand  six  or 
seven  miles   lonji  and  one  and  a    half  miles   wide.      It    is 


(Fi^  6) 

Messier  and  Messier  A,  showini^  cliaiiyes  in 
.sliape  and  relative  size. 


about  a  thousand  feet  high  and  was  tbrmed  when  a  small 
nearb}'  craterlet  was  opened.  When  we  consider  that  this 
craterlet  is  over  a  mile  in  diameter  we  see  that  the  volcanic 
action  was  very  intense.  The  ditlerent  pictures  of  the  two 
craterlets.  Messier  and  Messier  A  (Fig.  6)  were  taken  at 
ditlerent  times,  and  give  wonderful  emphasis  to  the  change^ 
that  are  continually  taking  place  on  the  Moon.  The  walls 
do  not  change  their  forms  but  the  white  areas  appear  and 
disappear.  The  white  portion  is  not  snow  but  hoar  frost. 
Photographs  of 
the  f  u  1 1  Moon 
s  h  o  w  the  white 
streaks  going  out 
iVom  Copernicus, 
Tycho,  etc.  (Fig. 
I ) .  In  1840 
Schmidt  obser\ed 
that  the  diameter 
of  a  crater  called 
Linn  {'  was  five 
miles,  but  in  1866 
it  had  disap- 
peared. There 
was  nothing  to  be 
found  at  that  time 
except  a  little  hill. 
Later  on  a  small 
crater  appeared 
on  the  summit  of 
the  hill.  This 
grew  until  it  was  a  mile  in  diameter.  It  remained  with- 
out change  until  1892,  when  it  was  a  mile  and  a  lialf  in 
diameter. 

Erastosthenes  is  one  of  the  most  interestinj^  craters  on 
the  Moon  on  account  of  the  variable  dark  spots  whicli  it 
contains.  When  these  spots  are  best  seen  it  is  impossible 
for  anv  shadows  to  exist  since  tlie  Moon  is  full.  Tlie  dark 
portions  are,  therefore,  not  due  to  shadows,  and  the  onlv 
satisfactorv  explanation  of  them  is  that  they  are  due  to 
vegetation  (Fig.  7). 


(Fi^.  7) 
Er.istosthcncs,  showing  sarialjle  s])Ots  chic  probalily 
to  vegetation. 


Note. — Dr.  Harvey  W.  Wiley,  of  Washington,  D.  C  will  lecture 
before  the  Society  on  Wednesday  evening,  February  9th:  subject,  "The 
Exigencies  of  the  Public  Service." 


